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A STUDY OF THE P O L A R I Z A T I O N  PROPERTIES OF THE 
SURFACES OF JUPITER AND SATURN 

0. R .  Bolkvadze 

ABSTRACT. T h e  f i r s t  r e s u l t s  of po lar imet r ic  observations 8 

o f  Jup i t e r  and Saturn a r e  reported which were made i n  1964 
and 1965 a t  the Abasturnani Astrophysical Observatory i n  the 
Georgian SSR. The  polar iza t ion  of in tegra l  l i g h t  from t h e  
Jovian d i s k  was low and revealed no c l e a r  dependence on 
phase angle .  
noted i n  the polar  regions,  p a r t i c u l a r l y  i n  t h e  South Polar 
Region. Polar iza t ion  of t h e  in tegra l  l i g h t  from the 
v i s i b l e  d i s k  of Saturn,  as w e l l  as from individual regions,  
showed a c l e a r  dependence  on phase angle .  Higher polar iza-  
t ion values were recorded f o r  t h e  South Polar Region than 
f o r  the north region. 

Polar izat ion dependence on phase angle was 

The first inves t iga t ions  of the  po la r i za t ion  p rope r t i e s  of J u p i t e r  and 

Saturn belong t o  Lyot [ l ] .  H i s  observations were made i n  1923-1926. Dollfus 

[2] was subsequently occupied with t h i s  problem. However, many quest ions 

which per ta ined  t o  t h e  po la r i za t ion  p rope r t i e s  of J u p i t e r  and Saturn remained 

unclear  and requi re  c l a r i f i c a t i o n .  

A t  t h e  Abastumani Astrophysical Observatory of  the  Academy of Sciences 

of the  Georgian SSR i n  autumn of 1964, systematic po lar imet r ic  observations 

of t he  p l ane t s  J u p i t e r  and Saturn were conducted on t h e  e l e c t r o n i c  polar imeter  

of t h e  system of L. V. Ksanfomaliti [ 3 ,  41, which was f ixed a t  t h e  prime 

focus of a 40-centimeter r e f r a c t o r  with a foca l  length of 680 cm. The f i rs t  

r e s u l t s  of Observations made from September 1, 1964 t o  January 5 ,  1965 a r e  

shown be low. 

Jup i t e r  

The po la r i za t ion  of t h e  i n t e g r a l  l i g h t  of t he  e n t i r e  v i s i b l e  d isk  of 

. J u p i t e r  remains low (from 0.10 t o  0.34%) and r evea l s  no c l e a r  dependence on 

phase angle (see Figure 1 ) .  

/38* 

*Numbers i n  t h e  margin ind ica t e  paginat ion i n  the  foreign t e x t .  
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Figure 1 .  T h e  Polar iza t ion  o f  t h e  F i g u r e  2. Polar izat ion a t  t h e  
Integral  L i g h t  o f  t h e  Ent i re  D i s k  of Center o f  the Jovian D i s k  as  a 
Jup i t e r  as  a Function of Phase A n g l e ,  
%. 

Function of Phase A n g l e ,  %. 

In  t h e  cen t r a l  po r t ion  of t h e  p lane tary  d isk  (see Figure 2) the  polar iza-  - /39 

t i o n  f l u c t u a t e s  from 0.70 t o  1.75% and depends on the  s i z e  o f  t h e  diaphragm 

(see Table l ) ,  which apparently i s  explained by the  measurement o f  d i f f e r e n t  
regions o f  t he  p lane tary  sur face .  However, according t o  the  observations of 

Lyot [119 t h e  po la r i za t ion  on the  Jovian d i s k  was i d e n t i c a l  within the  l i m i t s  

of a la rge  region i n  the  center .  

TABLE 1 .  For the  cen t r a l  regions of 
__ J u p i t e r  Lyot obtained an increase  1 Polar iza t ion ,  % Phase --___._. i n  t h e  degree of po la r i za t ion ,  de- 

Angle Diaphragm I Diaphragm 111 
[ (1",52) I (3",03) pending on phase angle.  According 
I I 

t o  our. observations,  i n  t he  phase 

angle i n t e r v a l  of 3 t o  7" t h e  polar-  

i z a t i o n  remains almost i d e n t i c a l ,  

while with an increase  i n  phase 

! angle above 7" it begins t o  r i s e .  , 
L _ _  _ -  - - -  - 

Lyot found t h a t  i n  t h e  region of t he  po la r  caps the  po la r i za t ion  a t t a i n s  

a maximum value and does not  depend on phase angle. 

In  1952 Dollfus [2] found t h a t  t he  region of  anomalous po la r i za t ion  was 
very la rge  near  t h e  North Polar Region and very small a t  the  South Polar  

Region, According t o  ou r  observations (see Figure 3) i t  i s  poss ib le  t o  s t a t e  
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dec i s ive ly  t h a t  t h e  region o f  anomalous po la r i za t ion  i n  1964, j u s t  as  i n  

1952, occurred a t  t h e  po la r  regions;  however, i n  con t r a s t  t o  t h e  resu l t s  of 

D-ollfus, t h e  po la r i za t ion  achieved a maximum value a t  t h e  South Polar  Region, 

6 -  

2 -  

where it remained almost constant  with an increase  i n  measured a r e a  (see 

Table 2). 

from 8.2 t o  9.4%, and subsequently f e l l  sharp ly  and a t t a i n e d  a value of  

In  the  phase angle i n t e r v a l  2O.6-6O.6 the  po la r i za t ion  increased 

3 1  - 

1 -  ,“TI :j 2 .c 

4.9% a t  t h e  phase angle 9O.5. As fa r  as the  North Polar  Region is concerned, 

i n  t h i s  case  the  po la r i za t ion  decreased with an increase  i n  measured a rea  

(see Table 3 ) ,  while with an increase  i n  phase angle it slowly decreased. 

TABLE 2.  
-___ - 
-phase 1 Pola r i za t ion ,  2 ,  
Angle  Diaphragm I Diaphragm 11 

I (1”,52) I (3”,03) 
r I 

TABLE 3 .  

Phase 1 Pola r i za t ion ,  % 
Angle  Diaphragm IDiaphKgm I1 

I 1 (1”,52) I (3,”03) - 
I I 

6O.6 I 2+4 I 1.8 
9 -5 l b 8  1.4 , . 

The po la r i za t ion  of  t h e  i n t e -  

g r a l  l i g h t  of t h e  v i s i b l e  d isk  o f  

Saturn,  j u s t  as f o r  J u p i t e r ,  re- 

mains low. The maximum value of  

0.5% i s  a t t a i n e d  a t  a phase angle 

of 5.6 (see Figure 4) .  The p o l a r i -  

za t ion  decreases up t o  a phase 

angle of 2.4 and then decreases 

not iceably  with a subsequent in -  

c rease  i n  phase angle.  
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Figure 4. T h e  Polar iza t ion  of I n t e -  Figure 5 .  Polar iza t ion  a t  t h e  Center 
gral  L i g h t  from the Entire Disk of 
Saturn a s  a Function o f  Phase Ang le ,  of Phase A n g l e ,  %. 
%. 

of t h e  D i s k  of Saturn as  a Function 

Lyot E23 discovered- a dependence of p o l a r i z a t i o n  on phase angle and t h e  

po la r i za t ion  was almost i d e n t i c a l  i n  t h e  c e n t r a l  por t ion  of t he  d isk  of 

Saturn (about one-fourth i n  a rea ) .  According t o  our observations (see Figure 

5) t h e  dependence of po la r i za t ion  on phase angle was a l s o  noted; however, t h e  

maximum po la r i za t ion  a t  t h e  center  of t he  disk a t t a ined  a value of 3 . 6 % ,  which 

exceeds by f i v e  times t h e  maximum po la r i za t ion  value which Lyot observed. 

The p o l a r i z a t i o n  of t h e  p o l a r  regions of Saturn revealed a c l e a r  

dependence on phase angle (see Figure 6) ,  where similar t o  the  case of  

J u p i t e r  t h e  south region has higher  po la r i za t ion  than the  north region,  

achieving a value of 11.7%. 

F i g u r e  6 .  
Polar Regions of  Saturn as  a Function 
Phase A n g l e ,  % :  1 - South Polar 
Regions; 2 - North Polar Region. 

T h e  Polar iza t ion  of the 
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-': P a r t i c u l a r l y  high po la r i za t ion  values  (up t o  14-15%) were revealed by - /41 
the  eas t e rn  and western edges o f  t he  r i n g  o f  Saturn (see Figure 7) and i n  

t h i s  connection t h e  western edge (1) always revealed higher  po la r i za t ion  

than the  eas t e rn  edge (2 ) .  f 

The r e s u l t s  obtained were 

based on observat ions during a 

s h o r t  per iod of time (experi-  

mental work, alignment o f  

equipment and observations) , 

They w i l l  now be accomplished 

sys temat ica l ly  and i n  g r e a t e r  

d e t a i  1. 

Figure 7. 
Edges of  t h e  R i n g  o f  Saturn as a 
Function o f  Phase Ang le ,  %: 1 - 
western edge  o f  t h e  r ing ;  2 - eas te rn  
e d g e  o f  t h e  r ing.  

The  Polar iza t ion  on t h e  

. . .  I . . _  . . .  
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